The H-L subgroup of guinea-pig cardiac M2 receptors (M2 beta) regulates inositol phosphate formation.
In previous studies, we showed that cardiac muscarinic receptors (M2) are composed of two subgroups, M2 alpha and M2 beta, with different affinities for agonists and that the M2 alpha subgroup is coupled with inhibition of adenylate cyclase. We now studied which subgroup was responsible for the formation of inositol mono- (IP), bis- (IP2), tris- (IP3) and tetrakis- (IP4) phosphates in guinea pig heart. Carbachol (1 mM) significantly stimulated the formation of all four IPs in [3H]myoinositol-preloaded slices of guinea-pig ventricles. Acetylcholine (1 mM) also stimulated the formation of IP2, IP3 and IP4. However, oxotremorine (1 mM) only slightly stimulated the formation of IP2, and pilocarpine did not stimulate the formation of any IP. The pED50 values of carbachol for IP2 and IP3 formation were 3.76 and 4.23, respectively, which coincided with the pKd values of the low-affinity agonist binding site (L site) measured by competition of carbachol with [3H]quinuclidinyl benzilate [( 3H]QNB) binding while the pKd value for inhibition of adenylate cyclase coincided with the pKd value of the high-affinity agonist binding site (H site). Treatment of animals with pertussis toxin decreased the formation of IP2 and IP3 by carbachol to 66 and 54%, respectively, but resulted in complete inhibition of adenylate cyclase. These results suggested that muscarinic stimulation of the formation of IPs was manifested through a different receptor subgroup (M2 beta) and GTP binding protein different from those for inhibition of adenylate cyclase.